3" INTERNATIONAL SYMPOSIUM FOR AGRICULTURE AND FOOD - ISAF 2017

CONTENTS

ESTABLISHING APPROPRIATE PARAMETARS FOR ROOTING OF MICROPROPAGATED PEAR
ROOTSTOCK OHF X 333 (PYRUS COMMUNIS L.)
Viktoria Nikolova, Dimitar Dimanov

THE IMPORTANCE OF PREDATORS IN CEREAL CROP AGROBIOCENOSIS IN LESKOVAC
Katerina Nikoli¢, Nadica Tmusi¢, Slavisa Gudzié, Branislav KneZevi¢

NEW OPPORTUNITIES FOR CHEMICAL CONTROL OF VENTURIA INAEQUALIS AND
PODOSPHAERA LEUCOTRICHA IN APPLE ORCHARDS IN MACEDONIA
Rade Rusevski, Biljana Kuzmanovska, Eftim Petkovski, Katerina Bandzo Oreskovic

BIOLOGICAL CONTROL OF VENTURIA INAEQUALIS — THE CAUSE OF APPLE SCAB IN APPLE
Rade Rusevski, Biljana Kuzmanovska, Eftim Petkovski, Katerina Bandzo

STUDY ON INFLUENCE OF SOME CONVENTIONAL AND BIOLOGICAL FERTILIZERS ON THE
BIOCHEMICAL COMPOSITION OF FRESH AND DRIED FRUITS OF 'TEGERA' PLUM CULTIVAR
Denitsa Hristova, Diyan Georgiev, Boryana Brashlyanova, Petya lvanova

MANAGEMENT AND CONTROL OF AGRILUS AURICHALCEUS REDT. (COLEOPTERA:
BUPRESTIDAE) IN BIOLOGICAL RASPBERRY PRODUCTION

Elena Tsolova, Lilyana Koleva

RESEARCH ON FINDINGS ABOUT CULTIVATION AND USE OF ANNUAL AND BIENNIAL
FLOWERING PLANT SPECIES IN THE REGION OF SIBENIK AND KNIN — THE REPUBLIC OF
CROATIA

Boris Dorbi¢, Kristijan Crnica, Romanela Simi¢, Margarita Davitkovska, Emilija Friganovié¢, Ljiljana

Nanjara, Zvezda Bogevska

CHALLENGES FOR THE VEGETABLE SUBSECTOR DEVELOPMENT IN THE REPUBLIC OF
MACEDONIA
Gordana Popsimonova, Rukije Agic, Zvezda Bogevska, Margarita Davitkovska

BIOLOGICAL CONTROL POTENTIAL OF AN APHIDOPHAGOUS PREDATORS, CANNIBALISM AND

INTERSPECIFIC COMPETITION
Vesna Krsteska, Stanislava Lazarevska

THE INFLUENCE OF THE ANTHROPOGENIC FACTOR ON THE BIODIVERSITY OF CODLING MOTH

NATURAL ENEMIES
Katerina Nikoli¢, Ana Selamovska, Zoran Nikoli¢, Maja Babovi¢ Djordjevié¢

COMBINATION OF ULTRASOUND AND OXALIC ACID TO CONTROL CHILLING INJURY IN CAPIA

PEPPER (Capsicum annuum L. cv Yalova Yaglik)
Mehmet U. Kasim, Rezzan Kasim, Kiibra Yasar

ANTIBACTERIAL ACTIVITIES OF SOME WILD MUSHROOM EXTRACTS AGAINST PSEUDOMONAS

AERUGINOSA
Daniela Nikolovska Nedelkoska, Natalija Atanasova-Pancevska, Mitko Karadelev, Zora
Uzunoska, Dzoko Kungulovski

INFLUENCE OF SPRING FROST ON APPLE FLOWER BUDS AT VARIOUS DEVELOPMENTAL
STAGES
Boban Djordjevic, Dejan Djurovic, Todor Vulic and Gordan Zec

MINERAL RATIOS IN BEETROOT UNDER DIFFERENT FERTILIZATION

Marko Petek, Nina Toth, Marija Pecina, Tomislav KaraZija, Boris Lazarevi¢, Mirjana Herak Custi¢

ENERGY CROPS AS ALTERNATIVE AGRICULTURE CROPS FOR BIOMASS PRODUCTION IN
MACEDONIA AND BULGARIA
Zoran Dimov, Tatjana Prentovic, Milena Moteva, Antoaneta Gigova

12

16

19

26

32

39

45

52

59

67

72

76

86



3" INTERNATIONAL SYMPOSIUM FOR AGRICULTURE AND FOOD - ISAF 2017

POMOLOGICAL AND CHEMICAL PROPERTIES OF SOME WALNUT GENOTYPES IN CENTRAL
ANATOLIA
Safder Bayazit, Oguzhan Caliskan

PERFORMANCE OF MONDIAL GALA APPLE CULTIVARS GRAFTED ON M9 APPLE ROOTSTOCK IN
THE MEDITERRANEAN REGION OF TURKEY
Safder Bayazit, Kazim Gunduz, Sevki Sen

PHYSICAL AND CHEMICAL PROPERTIES OF SOIL IN FRUIT GROWING AREA TOPOLA (SERBIA)
Milinkovic Mira, Mitrovic Olga, Lukic Milan, Karaklajic Stajic Zaklina, Tomic Jelena, Kandic
Miodrag, Paunovic M. Svetlana

EVALUATION OF ETHOLOGICAL AND PRODUCTION TRAITS IN VARIOUS GENOTYPES OF
MACEDONIAN HONEY BEE SUBSPECIES
Hrisula Kiprijanovska, Miroljub Golubovski

PHENOTYPING OF STRAWBERRY BREEDED FROM TURKEY BREEDING PROGRAM
Kazim Glindliz, Safder Bayazit

SELECTION OF APPROPRIATE TRANSPORT FORMULAS FOR ESTIMATION OF TRANSPORT AND
DEPOSITION RATES AT BABREKA CANAL
Elena Grancharova, Galina Patamanska

DETERMINATION OF YIELD AND YIELD CHARACTERISTICS OF SOME EARLIER RED LENTIL LINES
(LENS CULINARIS MEDIC.) IN F7 AND F8 LEVEL
Ayse Giilgiin Oktem

VARIATION OF DEHIDROGENASE ENZYME AKTIVITY AND DIFFERENT PEDOGENETIC
DEVELOPMENT ON WEATHERED BASALTIC TOPOSEQUENCES
Aylin Erkogak, Orhan Dengiz

INDICATORS OF RURAL POVERTY IN THE REPUBLIC OF MACEDONIA- MULTIDIMENSIONAL
POVERTY ANALYSIS
Tuna Emelj, Petrovska Mitrevska Biljana, Azderski Jovan

SUPPLY CHAINS AS NETWORK- THE CASE OF ORGANIC PRODUCTION IN MACEDONIA
Tuna Emelj, Martinovska Stojceska Aleksandra, Janeska Stamenkovska Ivana

EFFECTS OF DIFFERENT GRAFTING METHODS AND TIMES ON GRAFTING SUCCESS AND PLANT
DEVELOPMENT IN SARI ALIC HAWTHORN GENOTYPE (CRATAEGUS AZAROLUS L.)
Oguzhan Caliskan, Habibe Karaman

‘SUMMIT’ SWEET CHERRY CULTIVAR ON DIFFERENT ROOTSTOCKS
Dimitar Sotirov

93

99
104

110

116

121

127

134

142

151

158

163



3" INTERNATIONAL SYMPOSIUM FOR AGRICULTURE AND FOOD - ISAF 2017

PHYSICAL AND CHEMICAL PROPERTIES OF SOIL IN FRUIT GROWING AREA TOPOLA
(SERBIA)

Milinkovic Mira, Mitrovic Olga, Lukic Milan, Karaklajic Stajic Zaklina, Tomic Jelena, Kandic
Miodrag, Paunovic M. Svetlana

Fruit Research Institute Cacak, Kralja Petra 1/9, 32000 Cacak, Serbia
Corresponding author: miramilinkovic@yahoo.com

Abstract

The aim of the investigation was to assess the level of soil fertility and repair measures in order to
enhance the productivity of fruit production in a traditional fruit growing area. (Municipality of
Topola, Serbia). The following tests were performed: mechanical composition, physical and chemical
properties of soil, total adsorbed base cation, capacity of adsorbed base cation, degree of base
saturation, different types of soil acidity, contents of carbon, humus, total nitrogen, easily accessible
forms of P,O5 and K,0. Results obtained have shown that soils from all studied sites are of “heavy”
mechanical texture with 75,40-84,90% of physical clay. High capacity of cation adsorption, low to
medium hydrolytic acidity and high to almost complete saturation of adsorbed bases, has been
measured. In compliance with previous analyses, it has been assessed that soils are neutral and of
low acid chemical reaction, with low carbon and medium humus content and total nitrogen. Easily
accessible content of P,05 and K,O varies depending on the food quantity on individual parcels with
low to medium accessibility to parcels with no fruit plantations. Based on the parameters analysed,
the tested soils demand repair of mechanical properties, which will facilitate greater nutrient
uptake.

Keywords: soil fertility, mechanical composition, nutrients, P,0s, K,0.

Introduction

Municipality of Topola in natural and geographical terms has a good basis for the development of
fruit and grape growing. According to the data from Popis poljoprivrede 2012, among the largest
areas under plantations is the region of Topola (Keserovié¢, 2012). Orchards are extending to 4,623 ha
or 17% of arable land, whereas vineyards on 1.056 ha (4%). Favorable agro-ecological environmental
conditions of the hilly landscape of Sumadija contribute to the further development of fruit growing.
A downside arising comes from substantial percentage of very clayey soil in certain regions of
production, with a an extremely large share of clay

There are over 0.4 million ha of soils with heavy textured mechanical composition and over 0.1
million ha of variously degraded soils. Every year, with different degradation processes, 1,000 new
hectares of land is subject to degradation. Excessive or irresponsible use of land leads to productivity
fall and ultimately its destruction. As soil represents a complex and dynamic system, changes of its
biological, chemical and physical properties occur under the influence of agricultural production
(Milivojevic et al. 2012)

Monitoring of soil is carried out by quality and soil fertility control. Intensive agricultural production
gradually leads to the depletion and degradation of soil whereby climatic factors have big impact on
its fertility. There comes to degradation of its chemical properties such as the loss of nutrients, soil
pollution, acidification, salinization and other physical (compaction, deterioration of the structure,
formation of crust, etc.) and biological properties (disorder in number and relationship of certain
groups of microorganisms, including biological and microbiological activity of soil) (Manojlovic,
2008). The quality of soil with all biological, chemical and physical properties varies in dependence of
agro-technical measures applied such as tillage, crop sequence and management of crop residues
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(Fuentes et al., 2009). Different agro-technical measures often have significant impact on soil
properties resulting in a change of the soil quality (Islam and Weil 2000).
The aim of the research is to determine agro-physical, physical and chemical properties of the soil in
fruit growing area of the Municipality of Topola and the repair measures.

Material and methods

The land was sampled in the fall of 2016, in a rural area of the Municipality of Topola. The samples
were collected on parcels that are not under orchards (meadows, plough fields, stubble field, fallow
land, fodder) and parcels under different types of fruit species, of two depths: 0-30 cm, 30-60 cm.
Sampled parcels were marked with GPS coordinates with number of samples in village areas,
determined on the basis of arable land and agricultural production, Popis poljoprivrede (2012).
Agro-mechanical, physical and chemical analyses included examination of: mechanical aggregate
composition of soil by sieving and sedimentation of different mechanical fractions JDPZ (1997),
determination of the sum of exchangeable adsorbed alkaline cations (S meq 100g™) (method
Kappen-a), determination of hydrolytic soil acidity (H meq 100g™), cation exchange capacity (T meq
100g™), the level of saturation with adsorbed bases (V%).

Agro-chemical characteristics of soil are determined by the following methods: pH of the H,0 and 1
MKCI-in (potentiometrically); humus (by the method of Kotzman); total nitrogen (method according
to Kjeldahl); readily accessible phosphorus and potassium (AL method, P,Os - colourimetrically, K,O —
light photometrically).

Results and discussion

The results of mechanical and physical composition of the soil chemical analyses are shown in Table
1 and 2 in the area of 4 settlements with the largest percentage of fruit production.

Mechanical composition of all analysed soils is, by texture class, heavy clay. Portion of physical clay
fractions is 75.40-84.90%, whereas the share of clay fraction 34.00-52.10%. Content of physical sand
fractions is 15.10-24.60% and the share of coarse sand 0.00-0.66%.

Table 1. Mechanical composition of soil, Municipality of Topola

Content of mechanical fractions (%)

Settlements 2-0,2 0,2- 0,02- <0,002 >0,02 <0,02 Soil class
Depth 0,02 0,002
mm
Sume 0-30 0.66 21.84 29.20 48.30 22.50 77.50 Heavy clay
30-60 0.02 22.28 24.60 52.10 23.30 76.70 Heavy clay
Belosavci 0-30 0.02 24.58 41.40 34.00 24.60 75.40 Heavy clay
30-60 0.04 20.76 40.90 38.30 20.80 79.20 Heavy clay
Vincéa 0-30 0.00 15.10 35.70 49.20 15.10 84.90 Heavy clay
30-60 0.02 18.48 32.60 48.90 18.50 81.50 Heavy clay
Blaznava 0-30 0.00 20.20 29.70 50.10 20.20 79.80 Heavy clay
30-60 0.00 19.30 28.90 51.80 19.30 80.70 Heavy clay

Results in Table 2. indicate that soils have a high cation exchange capacity, low to high hydrolytic
acidity and high to almost full saturation with adsorbed bases. Soils at the site Vin¢a have values of
hydrolytic acidity 4.26-5.79 meq 100g™and a high level of saturation with adsorbed bases. Similar
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research results are also found at the site Sume. Soils in the villages of Belosavci and Blaznava have
the most suitable physical and chemical properties.

Table 2. Physical and chemical characteristics of soil, Municipality of Topola

S H=T-S T \"

Settlement Depth meq 100g'1 %
Sume 0-30 28.24 4.11 32.35 87.29
30-60 29.38 6.13 35.51 82.74
Belosavci 0-30 24.81 3.48 28.29 87.69
30-60 21.06 3.95 25.01 84.21
Vinca 0-30 31.83 5.79 37.62 84.61
30-60 29.66 4.26 33.92 87.44
Blaznava 0-30 34.05 1.38 35.43 96.10
30-60 35.23 1.42 36.65 96.13

The minimum and maximum values of the soil fertility basic analysis results in the area of 24
settlements in the Municipality of Topola are shown in Table 3. A review of the lowest and highest
values of parameters tested within a settlement show the quality of soil and availability of certain
nutrients.

Substitutional soil acidity (pH/KCI) in certain areas of the Municipality of Topola is in the class of acid
soils (Junkovac, Rajkovac, Mascar, Belosavci, Donja Tresnjevica). At other sites sampled, soils are in
the class of low acid (pH / KCI 5.5-6.5) to slightly alkaline (pH / KCl 6.5-7.2). There are no changes
within the soil reaction interval with changing of sampling depth.

Active soil acidity on most sites is neutral to slightly alkaline, and in the area of settlements Zabari,
Vojkovci, Topola selo, Bozurnja, Ovsiste, Vinéa, Plaskovac, Donja Satornja i Blaznava, low to medium
alkaline. According to the carbonate content, low carbonate soils are present (0-2% CaCOs) at a
number of sites. A very high content of carbonate, increasing with the sampling depth to > 25%
CaCOs; is found in the villages of Topola, Bozurnja and OvsiSta, whereas other sites are carbonate-
free or medium carbonated.

The presence of humus in soil depends on the cadastral culture grown on the sampled soil. Humus
horizon (0-30 cm) is medium supplied with humus, and in some localities, results show its high
supply. With depth of sampling, the content of humus decreases and the supply is usually low (1-3%
humus). The values of humus content in the soils under plantations of different fruit species are, in
the humus horizon 71.4% of the samples is humus and 22.9% is low humus. In sub-humus horizon,
80.0% is low humus whereas 20.0% are humus samples.

The presence of total nitrogen corresponds to the content of humus, with mean values prevailing.
The results show that half of the land of the total number of tested sites are with very low to low
supply of accessible phosphorus (<10 mg 100" g). A good supply of accessible phosphorus is
measured at sites with intensive nutrition of fruit plantations and is related to individual sites (of
nutritional food) without correlation with other parameters tested.

Soils of the Municipality of Topola are medium to highly supplied with accessible potassium. These
research parameters show that the most common area of fruit production in Topola is on soils of
smonitsa (vertisol). Soils of smonitsa are potentially fertile, due to deep humus horizon though
unfavorable physical and water-physical properties (Miljkovi¢, 1996). Sanding, entering of sand is
one of physical methods of soil repair. What is more, it is desirable that the sand is the smallest
possible so it could be mixed and glued with clay and dust more efficiently (Miljkovic, 2005).
(Miljkovi¢, 2005).

Degree of evolution, substrate groups and depth of humus horizon are the criterion for the
classification of smonitsa into subtypes, varieties and forms (Skori¢, 1986). Soils of this type are of
heavy texture, due to the large proportion of clay (Gaji¢ and Zivkovic 2002), with only 5% of air.
Chemical properties are more favorable. Adsorption capacity is 50 or more ekv. mmol / 100 g of soil,
and the base saturation is also high, approx. 90%.
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Table 3. Minimum and maximum values of agro-technical analyses by depth of the sampled soil, Municipality
of Topola

pH CaCoO; Humus N P,0g K,0
Settlement Depths Kcl H,0 % % % mg 100gT  mg 100g"
sbar 030 6,636,70  7,53-7,55 2,41 303374 015019 14,78-2647 26,82-29,02
3060 6,656,75  7,66-7,88 2,41 2,452,95 0,12.019  837-12,23  19,97-20,25
Jumkovac 030 528532 613627 0,00 380466 019023 4,23-13,75  25,18-26,77
3060 459547  6,206,61 0,00 233304 012015 418958  21,22-2538
Sume 030 594620 681716 099153  3,54365 0,18 7,56-11,77 >30
3060 566615 6497,09 085127 147277 008014 243934 2678530
Gornja Trnava 030 6,07-6,63 7,127,510 1,13-1,81 3,09567 010028 462-14,02 20,2330
3060 613626  7,287,37  097-1,53  1,56-2,74  0,080,14  2,57-536  18,12-530
vt 030 6,04611 7,147,105 099181 256424 013021 2,851037  2552->30
3060 560581 697705 070141  2,09365 010018 155382  22,07-24,58
Donja Trava 030 587649 686746 113141 212439 010022 343852 18933224
3060 590599 693753 0,701,609 1539274 007-014  161-2,43  1530-20,96
Natalinci 030 6,12.7,19 694805 169324 3733357 017018 4881817 17,41-2482
3060 593638 688726 1,11.1,97 245301 0,12-0,15 3,4321,77  18,3918,78
Cloka 030 574585 659693 099141 351357 017018 659957  21,4628,75
3060 548580 655674 000111 206239 010012  3,88506  13,62-22,06
Raikovac 030 519575 6,07-653 000125 327430 016021 11,77-1418  2545>30
3060 514580 599649  0,00-1,25 2721286 011014 838917  22,37-530
Vackar 030 534549  6,27-6,53 0,00 259306 013015 2,57-7,83  1552-19,56
3060 536540  6,256,35 0,00 227236 011012 2,18-7,86  14,43-20,98
relenac 030 548597 678702 000083 250295 013015 13,6517,42 25632716
3060 523562 668684 0070 162218 008011 6081658  20,17-20,18
Selosavci 030 522601 654695 000141 345469 017023 549822  27,6427,76
3060 541617 654-7,00 000-1,83  2,533,42 013017  3,97-417  17,05-2538
(revac 030 630652 7,17-7,30 083211 430434 021023 >30 >30
3060 644667 7,287,47 099254 351374  0,18.0,19 530 >30
Donja Treénjevica 030 448509 581-7,00 0,00 2,83330 014016  2,654,07 16,37-17,46
3060 437474  581.6,10 0,00 2,00451 010022 168183  14,4816,06
Sornja Satornia 030 589637 667736 125141 395451 020022 1522478 8021478
3060 611631 697727 099183 253303 013-0,15 1001237  7,43-17,49
Vojkovei 030 695701 754781 564733 309318 015020  635>30  12,54-13,97
3060 6,86.7,17  7,39-7,97 528775  2,01351 0,10-0,17  1,786,02  862-1837
Topola selo 030 6,42-7,23  7,39815 1,11.1424 289566 014028 2,97-22,57 19,1830
3060 6,02.7,34  7,21-828 083525  1,30-2,68 0,06.0,14 1481542 11,3530
Linovac 030 453598 564-7,02 000127 286445 0,14-022  1,68>30  21,58-28,77
3060 472575 624643 000083 268342 013017 155530  12,63-24,83
Bozurnia 030 597-7,41  7,07-819  169->25 321563 016028 3,3829,08  23,76->30
3060 5797,25  7,04835 085525  2,713,80 0,14.019  2,08-24,06  12,78-27,52
Oveitte 030 673699 762803 181.10,15 398427 020021  6,02->30 >30
30.60  6,787,05  7,69-7,86  181-25  1,50-3,65  0,09-0,18  2,22-530 >30
Vinéa 030 6,79-7,04 752813 181705 2,186,01 009018 14282838  27,83->30
3060  6,877,11  7,80821  2,26959 1580351 0,11.0,30  2,83-16,75  19,57-530
lackovac 030 632702 706781 083197 3024545 016027  2,63>30  26,82>30
3060 583698 694794 141226 162262 008013 221608  20,39-530
Donja Satornia 030 607689 7,617,86 121381 233336 012017 3022572 13872552
3060 554686 681788 056282  1,713,60 009018  802-11,24  10,58-19,62
030 645691 7,057,66 099324 36548 018024  7,32->30 >30

Blaznava 30-60 6,62-6,94  7,31-768  141-2.68  189-2.95 009015  450-22.83  19,62-530

The soil reaction is neutral 6,7-7,2, whereas carbonate subtypes are weakly basic with pH ranging
from 7-8. Humus content ranges from 3-5%, being rich in nitrogen accordingly. Their phosphorus is
low though with good supply of potassium. The quoted results are in accordance with the results of
our investigations for the majority of analysed sites.

Certain subtypes of soil are characterized by a low content of phosphorus, which is generally found
in acid soils. Availability of phosphorus in acid soils is known to decrease due to its immobilization
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with free A** and Fe®" ions (Debnath et al. 2000). Methods of dealing with low phosphorus content
is phosphorization as a measure of ameliorative application of phosphorus fertilizers and liming in
order to increase the accessibility of phosphorus from soil reserves. If soils are low in phosphorus,
fertilization is carried out by complex fertilizers with high phosphorus, whereas in case of good
supply with phosphorus and potassium, the fertilizers with approximately equal relation of the two
elements should be used. (Ubavi¢ and Bogdanovi¢ 1995).

Conclusions

Soils of the region investigated are heavy clays, with high cation adsorption capacity, low to medium
hydrolytic acidity and high to almost full saturation with adsorbed bases.

Acidity of the respective soil is in the class of acid to medium alkaline with prevailing low acid
(pH/KCI 5,5-6,5) to low alkaline (pH/KCI 6,5-7,2) soils. With the depth of sampling, there are no
changes within the soil reaction interval. Active acidity of soil, on majority of sites has neutral to
weak alkaline reaction. According to the analysis results of most of the parameters examined, a
significant portion of the area belongs to a carbonated type of soil, with some differences in the
content of carbonate influenced by degradation processes and soil evolution in smonitsa.
Confirmation of the obtained results and recognition of the microlocality of growing grapes, cherries,
peaches, nectarines and others requiring the presence of carbonate are tolerant of the increased
carbonate content. The presence of humus in the soil corresponds with the type of soil and surface
horizon is medium supplied with humus, which decreases with a depth of sampling. The presence of
total nitrogen is in accordance with the content of humus, with mean values of the content
prevailing. There is very low to low supply with accessible phosphorus. (<10 mg 100™ g). A good
supply of available phosphorus is measured on the sites with intensive nutrition of crop plantations.
The soils are well supplied with potassium. All this shows that the soils of the area analysed are
potentially fertile, where agromelioration improvement in the structure and mechanical
composition, humification and phosphating should be applied.
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